NMDA and AMPA receptors contribute to the maintenance of substance P-induced thermal hyperalgesia.
It is well known that intrathecal administration of substance P (SP) induces thermal hyperalgesia, but the mechanisms underlying the maintenance of SP-induced thermal hyperalgesia remain to be clarified. Thus, to clarify the receptors involved in the maintenance of SP-induced thermal hyperalgesia, the effect of administering SP or glutamate receptor agonists, NMDA or AMPA, under SP-induced thermal hyperalgesia was investigated. Also, the effect of pretreatment with protein kinase inhibitors on scratching behavior by NMDA or AMPA under SP-induced thermal hyperalgesia was examined. Under SP-induced thermal hyperalgesia, the number of scratchings following SP administration was time-dependently suppressed, whereas the number of scratchings after NMDA or AMPA administration was markedly enhanced and SP-induced thermal hyperalgesia was attenuated by pretreatment with NMDA or AMPA receptor antagonist. Furthermore, pretreatment with kinase inhibitors significantly attenuated the enhancement of scratching behavior by NMDA or AMPA under SP-induced thermal hyperalgesia. These findings indicate that SP-induced thermal hyperalgesia may be maintained through the enhanced responsiveness of NMDA or AMPA receptors, but not the receptor of SP, mediated by kinases.